Results: Comparing the time of surgery (DS: 10.8 min. vs AD: 9.8 min.) and the quality of the defect regarding the diameter and the circularity of the osteotomies, no significant difference could be seen between the two techniques. However, due to the fact that AD disengages automatically the drilling process as soon as it does not encounter anymore resistance, the underlying dura mater integrity was shown to be significantly improved compared to DS (Fig. 1C ). Another major advantage was the absence of heat produced during the drilling (no irrigation was used), whereas high temperatures were recorded during DS utilization (up to 46 o C) which could potentially damage bone and peripheral tissues ( Fig. 1D ). Discussion and Conclusion: The current state of the art method for cranial osteotomy is a trephine and burr. As shown in this study, the risk of damaging the dura mater using this method is relatively high. Several studies have shown that DM is critical in calvarial re-ossification by providing cellular element such as osteoblasts and growth factors [1], and impairing DM results in altered bone regeneration. Consequently, the use of a new device enables to create reproducible calvarial defects in a satisfying surgical time with minimal effect of the surrounding tissues would be of major interest. In this investigation, we demonstrated that the use of Anspach high speed handheld drill is a safe, efficient, precise and fast method for creating circular defects in rabbit cranium. References [1] Gosain AK et al. Osteogenesis in calvarial defects: contribution of the dura, the pericranium, and the surrounding bone in adult versus infant animals. Plast Reconstr Surg. 2003;112:515e27.
Background: Complications, such as nonunion and avascular necrosis, after surgery of femoral neck fracture in non-elderly patients have long been obstacles to overcome. Due to known effect of bone graft and recombinant bone morphogenic protein-2 (rhBMP-2), we expect the combination of both provides a better result in accelerating fracture healing and preventing complications. Patients and Methods: We retrospectively analyzed 44 non-elderly femoral neck fracture patients who underwent open reduction, internal fixation and quadratus femoris muscle pedicle graft. All patients were classified as Garden III & IV, with subcaptical or transcervical fracture. We divided them into experiment group if they had been treated with BMP-2, and control group if they had not. There were 21 patients in the experimental group, with a mean age of 28.5 years. The control group had 23 patients, with a mean age of 31.5 years.
Results: During the average follow-up of 3.6 years, according to the Harris hip score, 85.7% of the experiment group and 56.5% of the control group achieved good to excellent score, which is statistically significant (p<0.05). 73.9% of patients in the control group achieved perfect union while this number was 100% in the experiment group (pZ0.038).
Discussion and Conclusion:
This study shows that the combination of quadratus femoris muscle pedicle and (rhBMP-2) in femoral neck fracture can get a better results in union time, union rate and Harris hip scoring, but cannot reduce the incidence of femoral head osteonecrosis. The separation of nonunion and femoral head necrosis, as we found in this study, is puzzling but inspiring. Avascular damage has been suggested to be the explanation for both of two complications. But in our study, not only fracture reduction and internal fixation but also muscular pedicle bone and BMP-2 have been performed in these patients. All of these measures are helpful to both faster union time and restoration of avascular perforation. Why there were still three patients (14.3%) developed femoral head necrosis even after their fracture line has successfully united? This phenomenon strongly suggests that potential pathology factors, besides avascular damage, stay veiled in development of nonunion and femoral head necrosis. To ultimately manage these two complications, further investigation over their pathology needed. In conclusion, this study demostrates that combination of quadratus femoris muscle pedicle graft and rhBMP-2 in femoral neck fracture can get a better results in union time, union rate and Harris hip score. http://dx.doi.org/10.1016/j.jot.2016.06.139
CHITOSAN/PVA/BIOGLASS MULTILAYER FILMS FOR WOUND DRESSING APPLICATION
Qingchang Chen, Haobo Pan, Xiaoli Zhao Center for Human Tissues and Organs Regeneration, Shenzhen Institute of Advanced Technology, Chinese Academy of Science, Shenzhen 518055, PR China Background: Wound healing is a dynamic process in which a variety of cellular and matrix components act in concern to reestablish the integrity of injured tissue, and it was widely accepted that a moist wound free of infection provides an optimum microenvironment beneficial to continuous tissue repair processes. To create a moist environment for rapid wound healing, a chitosan/PVA/Bioglass multilayer film with sustained antibacterial capacity had been developed by electrospining. This triple-layer film consists of a PVA-Bioglass top layer and chitosan sublayer separated by a PVA-chitosan blended layer, which assumed that the sub-layer would contact the wound surface, promote tissue regeneration. The mid-layer, with moisture retention and antimicrobial agents, could prevent bacterial invasion and control water vapor evaporation, and the top-layer with bioglass would release beneficial ions which promote self-healing. Subjects and Methods: The nano-Bioglass (nBG), with a composition of 80%SiO 2 / 16%CaO/4%P 2 O 5 (mol %), were prepared using a base-catalyzed solegel method. The fibrous films were prepared using the electrospinning technique ( Figure 1A) . 7 wt % chitosan in TEA and 10 wt% PVA in water were separately prepared under magnetic stirring. 5, 10, 20 and 40 wt% nBG (with respect to polymer weight) were first dispersed in 10 wt% PVA solutions. The prepared composite polymer solutions were then electrospinning. Results: Chitosan and PVA films have been successfully prepared by electrospinning and the average fibre diameter is 400e800 nm. The nBG were added at varying contents (5, 10, 20, and 40%) to PVA solution in order to generate top-layer of the multilayer films. The SEM images of the resulting fibers clearly showed that the nBG nanoparticles were well distributed in the polymer matrix ( Figure 1B ). TG analysis suggested that the PVA organic matrix was completely burnt out below 600 C ( Figure 1C ). However, the nBG added films showed remnant weights after w400 C. The remnant weights increased with increasing nBG content, which matching the designed contents. Furthermore, the capacity of the multilayer films to heal full-thickness skin defects was evaluated in a rodent model. The result showed that the wounds of treated groups had almost closed by day 12 whereas the untreated wounds were not, indicating that the multilayer films can significantly promote the wound healing. Discussion and Conclusion: An ideal wound dressing, therefore, should protect the wound from bacterial infection and maintain a moist healing environment. Hence, an attempt was made to design a three-layered composite film to meet the divergent demands of the healing process. Firstly, chitosan (CS) was selected as the sub-layer because of its extremely biocompatibility and antibacterial properties. The mid-layer contained PVA and chitosan was established by dual-channel mixed electrospinning, PVA is a hydrophilic biodegradable polymer which could maintain a moist healing environment. For top-layer, bioglass was successfully incorporated in PVA fibers. One of the important characteristics of bioactive glasses is their ability to release beneficial ions, which promote self-healing. In conclusion, the results obtained in this work indicated that the new type of multilayer films has the potential for wound dressing application.
Figure 1
Anspach drilling device (AD) brings clear advantages compared to commonly used dental station (DS). Illustration of calvarial defects realized on cadaveric rabbit model, using (A) conventional dental station (DS) compared to (B) Anspach drill (AD). Quantification of the dura mater deterioration following drilling (scaled from 1 if no damages are observed up to 3 for large dura mater deterioration, x indicates significant difference) and (D) temperature monitoring showing the absence of heat created during skull drilling with AD technique. Introduction: FGFR2 is an important members of the FGFRs family, many studies have shown that FGFR2 plays an important role in bone development. Calvarial defect healing is a complicated regeneration process which to some degree recapitulates the skull development. Many molecules involved in skull development also play important roles during calvarial defect healing such as Wnts, FGFs, BMPs, etc. Given that FGFR2 plays an important role in skull development, we speculate FGFR2 may participate in the regeneration process after calvarial defect, but its specific function and related mechanism are not clear. So, we induced gain-of-function mutation of FGFR2 (inducing expression P253R mutation) in adult mice, and through establishing of calvarial defect model，we observe the influence of FGFR2 on calvarial defect healing and discuss the possible mechanism. Subjects and Methods: Calvarial defects were established in FGFR2 P253R/+ mice. Micro-CT was used to dynamic observation the healing process 2 weeks, 4 weeks, 8 weeks after calvarial defect and defect healing area were also quantitatively measured. H.E staining was used to observe new bone formation around defect edge 8 weeks after calvarial defect. Quantitative PCR was used to detect mRNA levels of Runx2, ColI, OP, OC 2 weeks after calvarial defect. Osteoblast cell culture was used to examine the role of FGFR2 on osteoblast proliferation and differentiation. The protein level of phosphorylated ERK1/2 was detected by western blot, the mRNA levels of canonical Wnt/b-catenin pathway genes Dvl2, b-catenin, Tcf1 in osteoblast cells were detected by quantitative PCR. Results: Micro-CT and HE staining results show that FGFR2 P253R/+ mice have accelerated defect healing ability. The proliferation and differentiation of FGFR2 P53R/+ osteoblasts were accelerated. The expressions of bone formation markers such as Runx2, ColI and OP were increased, and the activity of ERK1/2 pathway was enhanced in FGFR2 P253R/+ osteoblast cells. mRNA levels of canonical Wnt/b-catenin pathway genes Dvl2, Tcf1 were increased in FGFR2 P253R/+ osteoblast cells. Discussion and Conclusion: FGFR2 promotes calvarial defect healing. FGFR2 accelerates the proliferation of osteoblast cells, and promotes the differentiation of osteoblasts by up-regulating Runx2 and partially through ERK1/2 MAPK pathway. Objective: Distal tibia physis injury had a high incidence of physeal arrest. There was secondary deformity tends to have a disturbance on the development and function of the limb. The purpose of the study was to evaluate the treatment of the children patients with the secondary deformities post-traumatic physeal bar of distal tibia. Methods: A retrospective study of distal tibia premature physeal arrest with deformity of 16 patients in our institution between January 2008 and October 2014. With analysis of the radiographic findings of physeal arrest, we try to classify the deformity into four Type. And those also was evaluated in two duration with shorten of the limb or not. We made the surgical plan based on the classification, and divided the patients into 2 group. Patients in group 1 were treated with physeal bar resection, filled the defect with fat and done osteotomy on the distal tibia furthermore. While patients in group 2 were treated with arthrodesis of ankle and limb lengthening. In group 1 there were 6 boys and 5 girls, aged 5e13 years (mean, 10.8 years), 8 left and 3 right. There were 4 boys and 1 girl in group 2, aged 10e15 (mean, 12.7 years), 3 left and 2 right. There was 3e6 months (mean, 4.8 months) spent on limb lengthening with external fixation, and the lengthening length was 3e6.5 cm (meas, 4.2 cm). Results: A surgical procedure was successfully created in all the children, mean follow-up was 14.9 months (range, 6e24 months). All the children had an obvious improvement with the function and appearance in the last follow-up. There were 10 children had satisfactory results and 3 had minor loss of correction, however, 3 occurred deformity recurrence and 1 need revision. According to the Johnere Wruhs score scale in the last follow-up, there were 10 excellence, 2 good, 2 mid and 1 bad. Conclusion: Autogenous fat graft had a good efficiency to fill into the defect after physeal bar resection. Currently, the premature partial closure of the physis mainly classified according to the size and position of physeal bar, and there are still insufficient to evaluate the clinical work. So we try to propose a new classification and staging method to evaluate the premature partial closure of the physis based on the secondary deformities. The growth arrest of lower limb caused by physeal bar were complex, a reliable and individualized method should be used. * QDL, XZ and XLZ contributed equally to this work as co-first authors. http://dx.doi.org/10.1016/j.jot.2016.06.204 
